A Gram-staining-positive, aerobic, motile bacterium, designated strain MJ3 T , was isolated from myeolchi-jeot (anchovy jeotgal), a traditional fermented seafood in South Korea. Cells were nonendospore-forming cocci showing catalase-and oxidase-positive reactions. Growth of strain MJ3
The genus Salimicrobium, a member of the family Bacillaceae of the phylum Firmicutes, was first proposed by the reclassification of Marinococcus albus (Hao et al., 1984) and Bacillus halophilus (Ventosa et al., 1989) as Salimicrobium album and Salimicrobium halophilum, respectively, and the description of Salimicrobium luteum (Yoon et al., 2007) . The genus Salimicrobium includes Gram-positive, strictly aerobic, rod or coccal bacteria with 44.9-51.5 mol% DNA G+C contents showing catalase-and oxidase-positive reactions and moderately halophilic properties. Cells of members of the genus Salimicrobium contain menaquinone-7 (MK-7) as the major isoprenoid quinone and mesodiaminopimelic acid as the diagnostic diamino acid. At the time of writing, the genus Salimicrobium contains five species, S. album, S. halophilum, S. luteum, S. flavidum (Yoon et al., 2009) and S. salexigens (de la Haba et al., 2011) . Fermented seafood, called jeotgal in Korea, is made by the spontaneous fermentation of highly salted (approximately 25 %, w/v) sea animals such as anchovy, shrimp, oyster and squid, which leads to the growth of many diverse halophilic or halotolerant micro-organisms (Choi et al., 2013; Jeong et al., 2013; Jung et al., 2013; Lee et al., 2014) . Here, we describe the taxonomic characterization of a novel species belonging to the genus Salimicrobium isolated from salted, fermented seafood, for which the name Salimicrobium jeotgali sp. nov. is proposed.
Strain MJ3
T was isolated from salted, fermented anchovy (called myeolchi-jeot in Korean) using a previously described procedure with some modifications (Choi et al., 2013) . Briefly, myeolchi-jeot was fermented for 200 days at 25 u C and then myeolchi-jeot supernatant was serially diluted in 10-fold steps with artificial seawater (ASW; 20 g NaCl, 2.9 g MgSO 4 . 7H 2 O, 4.53 g MgCl 2 . 6H 2 O, 0.64 g KCl, 1.75 g CaCl 2 . 2H 2 O per litre), spread on marine agar 2216 (MA; BD) plates and incubated at 25 u C for 3 days. The 16S rRNA genes of randomly selected colonies were PCR-amplified using the universal primers, F1 (59-AGAGTTTGATCMTGGCTCAG-39) and R13 (59-TAC-GGYTACCTTGTTACGACTT-39) as described previously (Lu et al., 2006) and the PCR amplicons were double-digested with a mixture of HaeIII and HhaI. The restriction fragment patterns were analysed on 2.5 % MetaPhore agarose (BioWhittaker) gels with a 100 bp ladder (Bioneer) and they were used as a guide to classify the colonies (Jin et al., 2012) . All representative PCR products with unique restriction fragment patterns were partially sequenced using the F1 primer and the resulting 16S rRNA gene sequences were analysed using the Nucleotide Similarity Search program (http://eztaxon-e.ezbiocloud.net/; Kim et al., 2012) . From the analysis, a strain belonging to the genus Salimicrobium, designated strain MJ3 T , was selected for further phenotypic and phylogenetic analysis. Strain MJ3
T was routinely grown aerobically on MA supplemented with an additional 8 % (w/v) NaCl at 30 u C for 1 day, except where indicated otherwise. The strain was stored at 280 u C in marine broth (MB; BD) containing 10 % (v/v) glycerol for preservation. T were used as reference strains for the comparison of phenotypic properties and cellular fatty acid compositions and for DNA-DNA hybridization. Determination of microscopic morphology, physiological and biochemical characteristics, chemotaxonomic characteristics and endospore formation was performed following the proposed minimal standards for describing new taxa of aerobic, endosporeforming bacteria (Logan et al., 2009 ).
The complete 16S rRNA gene sequence (1561 nt) of strain MJ3
T was obtained from the draft genome sequence (GenBank accession no. AMPQ00000000.1) . Sequence similarities of 16S rRNA genes between strain MJ3
T and related taxa were evaluated using the Nucleotide Similarity Search program (http://eztaxon-e. ezbiocloud.net/) and their 16S rRNA gene sequences were aligned using the fast, secondary structure aware Infernal aligner in Ribosomal Database Project (RDP) (Nawrocki & Eddy, 2007) . Phylogenetic trees using the neighbourjoining (NJ) and maximum-parsimony (MP) algorithms were generated using the PHYLIP software (version 3.68; Felsenstein, 2002) . The resulting tree topologies were evaluated using a bootstrap analysis based on 1000 resampled datasets within the PHYLIP package. A maximum-likelihood (ML) tree with bootstrap values was reconstructed using RAxML-HPC BlackBox on Abe (version 7.3.2) of the CyberInfrastructure for Phylogenetic Research project (CIPRES, www.phylo.org; Stamatakis et al., 2005) , showing more than 97 % 16S rRNA gene sequence similarities, was carried out in triplicate to evaluate the levels of DNA relatedness according to a previously described procedure (Lee et al., 2011) . The hybridization signals were captured and analysed with BioRad Quantity One (version 4.62). The signals produced by self-hybridization of the probe to the homologous target DNA were taken to be 100 % and signal intensities by selfhybridization of the serial dilutions were used for the calculation of the levels of DNA relatedness between strain MJ3
T and reference strains. The hybridization experiments were always confirmed by reciprocal hybridizations.
Comparative analysis of the 16S rRNA gene sequences showed that strain MJ3
T was most related closely to S. salexigens 29CMI T , S. album DSM 20748 T , S. flavidum ISL-25 T , S. luteum BY-5 T and S. halophilum DSM 4771 T , with similarities of 98.8 %, 98.7 %, 98.6 %, 98.4 % and 98.3 %, respectively. Phylogenetic analysis using the NJ algorithm showed that strain MJ3
T formed a phylogenetic clade with members of the genus Salimicrobium within the family Bacillaceae (Fig. 1) . The phylogenetic trees built using the ML and MP algorithms also supported that strain MJ3 T formed a phyletic lineage with members of the genus Salimicrobium. The DNA-DNA relatedness values between strain MJ3
T and S. salexigens DSM 22782 T , S. album DSM 20748 T , S. flavidum DSM 23127 T , S. luteum KCTC 3989 T and S. halophilum JCM 12305 T were 60±5.4 %, 58.5±6.5 %, 43.6±5.5 % 37.2±5.8 % and 16.7±0.2 %, respectively, which were below the 70 % threshold generally accepted for species delineation (Stackebrandt et al., 2002) .
The range of NaCl concentrations supporting growth of strain MJ3
T was investigated in MB containing up to 25 % NaCl (w/v, 1 % intervals) prepared in the laboratory according to the formula of the BD medium. Growth of strain MJ3
T was examined in MB supplemented with an additional 8 % (w/v) NaCl at different temperatures (5-50 u C at 5 u C intervals) and at pH 5.0-10.0 (at 0.5 pH unit intervals). Media with different pH were prepared using appropriate biological buffers; Na 2 HPO 4 /NaH 2 PO 4 buffer and Na 2 CO 3 /NaHCO 3 buffer were used for pH values below 8.0 and pH 8.0-10.0, respectively (Gomori, 1955) . The pH of the media was checked again after sterilization and adjusted when necessary. Gram staining was performed using the bioMérieux Gram stain kit according to the instructions of the manufacturer. Cell morphology, the presence of flagella and motility were studied using phasecontrast microscopy and transmission electron microscopy (JEM-1010, JEOL) as described previously (Jeon et al., 2004) . Endospore formation by strain MJ3
T was determined by malachite green spore-staining of cells cultivated in MB containing MnSO 4 (5 mg l 21 ) at 30 u C for 3 days (Smibert & Krieg, 1994; Logan et al., 2009) . S. halophilum JCM 12305
T and S. salexigens DSM 22782 T were used as positive and negative controls of endospore formation, respectively. The endospore formation was confirmed by a heat treatment test (80 u C, 30 min) and the presence of endospore-related genes from the genome of strain MJ3
T . Oxidase activity was tested by oxidation of 1 % (w/v) tetramethyl-p-phenylenediamine (Merck), and catalase activity was evaluated by the production of oxygen bubbles in 3 % (v/v) aqueous hydrogen peroxide solution (Smibert & Krieg, 1994) . Nitrate reduction test was assessed according to the method of Lányi (1987) . Hydrolysis of casein, starch, tyrosine, Tween 20 and Tween 80 was investigated on MA with additional 8 % (w/v) NaCl according to the methods described by Lányi (1987) and Smibert & Krieg (1994) . Acid production from carbon sources was determined as described by Leifson (1963) . Utilization of various substrates for growth was determined as described by Yurkov et al. (1994) . Additional enzymic activities, biochemical features and the utilization of carbon sources of strain MJ3
T and reference strains were determined by the API ZYM and API 20NE kits (bioMérieux) and GN2 MicroPlate system (Biolog) according to the instructions of the manufacturers, except that the inocula were prepared by suspending cells in ASW. Anaerobic growth was assessed on MA supplemented with an additional 8 % (w/v) NaCl and MA supplemented with and additional 8 % (w/v) NaCl plus trimethylamine N-oxide (10 mM), DMSO (10 mM), sodium nitrate (10 mM), sodium nitrite (5 mM) or disodium fumarate (10 mM) under anaerobic (with 4-10 % CO 2 ) conditions using the GasPak Plus system (BBL) at 30 u C for 20 days, as described by Eschbach et al. (2003) . Antibiotic susceptibility tests were performed on MA supplemented with an additional 8 % (w/v) NaCl using filter-paper discs (Whatman) containing the following antibiotics (mg per disc): ampicillin (10), gentamicin (30), neomycin (30), tetracycline (30), kanamycin (30), lincomycin (15), oleandomycin (15), carbenicillin (100) and novobiocin (5).
Bacterial cells were Gram-staining-positive, motile cocci (0.8 to 1.1 mm in diameter) with a monotrichous flagellum (Fig. S1 , available in the online Supplementary Material). Anaerobic growth was not observed during incubation for 20 days at 30 u C. Endospores inside cells were not observed by staining with malachite green, which was confirmed by a heat treatment test. Most of the sporulation-related genes such as spoVK and spoIID were identified from the genome of strain MJ3 T , but some important sporulation-related genes such as Stage V sporulation protein B were absent, which suggested that strain MJ3
T had endospore formation ability in the past, but the strain might have lost this ability. Strain MJ3
T was resistant to novobiocin, lincomycin, gentamicin, kanamycin, neomycin, ampicillin and tetracycline, but sensitive to carbenicillin and oleandomycin. More 
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Salimicrobium halophilum DSM 4771 T (AJ243920) physiological and biochemical characteristics of strain MJ3 T are shown in Table 1 , the species description and Table S1 . Many characteristics of strain MJ3 T were in common with those of other species of the genus Salimicrobium, whereas some characteristics such as motility, endospore formation, hydrolysis of Tween 20 and utilization some carbon sources allowed the differentiation of strain MJ3
T from other species of the genus Salimicrobium.
Isoprenoid quinones of strain MJ3
T were analysed using a HPLC (model LC-20A, Shimadzu) equipped with a diode array detector (SPD-M20A, Shimadzu) and a reversed-phase column (25064.6 mm; Kromasil, Akzo Nobel) as described by Komagata & Suzuki (1987) . DNA G+C content was determined by the fluorometric method (Gonzalez & SaizJimenez, 2002 ) using SYBR Green I and a real-time PCR thermocycler (Bio-Rad). Polar lipids were determined using TLC plates as described by Minnikin et al. (1977) . The following reagents were used to detect the different polar lipids: 10 % ethanolic phosphomolybdic acid (for total polar lipids), ninhydrin (for amino lipids), a-naphthol/sulfuric acid (for glycolipids) and the Dittmer-Lester reagent (for phospholipids). For the analysis of cellular fatty acids, strain MJ3
T and reference type strains of species of the genus *These experiments were performed under the same conditions using the same methodology in this study.
Salimicrobium jeotgali sp. nov.
Salimicrobium were cultivated in MB supplemented with an additional 8 % NaCl at 30 u C and cells were harvested from the same growth phase of the exponential growth stage (OD 600 50.8). Fatty acids were saponified, methylated and extracted using the standard MIDI protocol, version 4.0. The fatty acids were analysed by GC (model 6890, Hewlett Packard) and identified by using the TSBA6 database of the Microbial Identification System (Sasser, 1990) .
It was reported that S. salexigens contained menaquinone-7 (MK-7) as the predominant isoprenoid quinone with minor amounts of MK-6 and S. flavidum, S. album, S. halophilum and S. luteum contained MK-7 as the predominant isoprenoid quinone (Yoon et al., 2007 (Yoon et al., , 2009 de la Haba et al., 2011) . However, strain MJ3 T contained MK-7 as the sole respiratory isoprenoid quinone, which may allow the differentiation of strain MJ3
T from other species of the genus Salimicrobium. The DNA G+C content of strain MJ3
T was 46.3 mol%, which was in the range of those of other type strains of species of the genus Salimicrobium. Strain MJ3
T contained meso-diaminopimelic acid as the cell-wall diamino acid. Phosphatidylglycerol and diphosphatidylglycerol were identified as the major polar lipids and two unidentified phospholipids and an unidentified glycolipid were identified as minor polar lipids (Fig. S2) , which was in common with those of S. salexigens (de la Haba et al., 2011). The major cellular fatty acids (.5 % of the total fatty acids) were anteiso-C 15 : 0 (50.2 %), iso-C 15 : 0 (14.8 %) and anteiso-C 17 : 0 (16.1 %), which are typical major fatty acids of species of the genus Salimicrobium (Table 2) . Therefore, the phylogenetic and chemotaxonomic features of strain MJ3
T support its description as a representative of a novel species within the genus Salimicrobium, for which the name Salimicrobium jeotgali sp. nov. is proposed.
Description of Salimicrobium jeotgali sp. nov.
Salimicrobium jeotgali (je.ot.ga9li. N.L. gen. n. jeotgali of jeotgal, from which the organism was first isolated).
Colonies are yellow, circular, convex with entire margins and 1.0-2.0 mm in diameter after incubation for 2 days at 30 u C on 10 % (w/v) NaCl MA. Cells are Gram-stainingpositive, strictly aerobic, non-endospore-forming cocci, 0.8-1.1 mm in diameter. Motile by means of a monotrichous flagellum. Growth occurs at 15-45 u C (optimum, 30 u C), at pH 6.0-9.0 (optimum, pH 7.0-8.0) and in the presence of 1-24 % (w/v) NaCl (optimum, 10 %). Nitrate is reduced to nitrite, but nitrogen gas is not produced. 2-aminoethanol and glycerol are weakly positive. Other organic substrates included in Biolog GN2 MicroPlates are not utilized. The sole respiratory quinone is MK-7. The major cellular fatty acids are anteiso-C 15 : 0 , iso-C 15 : 0 and anteiso-C 17 : 0 . The cell-wall diamino acid is meso-diaminopimelic acid. Phosphatidylglycerol, diphosphatidylglycerol, two unidentified phospholipids and an unidentified glycolipid are detected.
The type strain is MJ3 T (5KACC 16972 T 5JCM 19758 T ), which was isolated from myeolchi-jeot (anchovy jeotgal), a traditional fermented seafood in Korea. The DNA G+C content of the type strain is 46.3 mol%.
